Menthol in the upper airway depresses ventilation in newborn dogs.
Upper airway cooling depresses ventilation in the newborn dog. Since airway cooling stimulates laryngeal cold receptors and inhibits laryngeal mechanoreceptors, the type of afferent ending responsible for this reflex cannot be easily identified. l-menthol, a specific stimulant of cold receptors in the absence of any cooling, has been used to ascertain the discrete role of upper airway cold receptors in this ventilatory depression. Experiments were carried out in 8 anesthetized 7-14-day-old dogs breathing through a tracheostomy with the upper airway functionally isolated. Constant flows of warm air (37 degrees C), with and without addition of l-menthol, and cold air (25 degrees C) were delivered through the upper airway in the expiratory direction. As compared to warm air trials, cold air and warm air + l-menthol trials greatly reduced ventilation (57.5 +/- 10.7% and 52.8 +/- 11.7% of control, respectively; P less than 0.01) mostly due to a prolongation of Te (291.2 +/- 106.4% and 339.2 +/- 90.0%, respectively, P less than 0.01). Section of the superior laryngeal nerve abolished the response to cold air. However, a residual depressive effect of l-menthol was still present in 3 of 5 animals and was abolished by nasal anesthesia, suggesting the involvement of nasal cold receptors. The results suggest that in the newborn dog stimulation of laryngeal cold receptors, without any concurrent inhibition of laryngeal mechanoreceptors, is a sufficient stimulus to cause respiratory depression.